Finding ways to reduce the high rates of sexual partner concurrency is increasingly believed to be vital to controlling HIV spread in southern Africa. We describe the frequency and correlates of sexual partner concurrency in a representative sample of 3 324 young South Africans aged 14-25. Of the 2 468 individuals who were sexually active 21% had engaged in concurrent sexual partnerships. Multivariate analysis revealed that concurrency was more common with males, Africans, those who knew their partner had another partner, early age of sexual debut, four or more lifetime sexual partners, alcohol consumption, and self-perception of being at high risk for acquisition of HIV. If the respondent's partner knew his or her friends (termed high structural embeddedness) this was associated with a 52% reduction in concurrency rates. There are significant differences in both the rates of concurrency and the risk factors underpinning these in the different racial/ethnic groups. Analysis of these underlying determinants suggests that cultural rather than socioeconomic factors predominate, which has important implications for the design and targeting of prevention efforts.
Introduction
Consensus is emerging that the rapid and extensive spread of HIV in southern and eastern Africa is related less to the lifetime numbers of sexual partnerships, and more to the high proportion of these partnerships that are arranged concurrently (Mah & Halperin, 2008) . A recent joint inquiry by the Southern African Development Community and UNAIDS concluded that high levels of multiple and concurrent sexual partners are key drivers of the HIV epidemic in southern Africa (SADC, 2006) . As a corollary, it becomes necessary to identify the determinants of high concurrency rates.
Studies thus far have proposed various cultural and socioeconomic factors as being responsible. Caldwell, Caldwell and Quiggin (1989, p. 187) argued that sexual relationships involving multiple partners may be part of a historically entrenched "distinct and internally coherent African system of sexuality. " Leclerc-Madlala (2000, p. 4) has been more explicit in pointing out the role of the "high-risk sexual culture and the silence that enshrouds it" in facilitating the spread of HIV in southern Africa. "There is a great reluctance, " she writes, "by Africans to come to terms with the real sexual cultures of their societies. " Examples given include the "widespread belief that males are biologically programmed to need sexual relations regularly with more than one woman, and often concurrently. Such beliefs are logically consistent with societies which were traditionally polygamous. "
In contrast, a large body of literature has put more emphasis on structural causes of multiple and concurrent partnerships (MCPs). (Hunter 2002; Kaufman & Stavrou, 2004 Leclerc-Madlala 2004 Luke, 2003 Selikow Zulu & Cedras, 2002) . For example, it has been argued that the migrant labour system, imposed under colonial and apartheid rule, transformed South Africa into an "HIV epidemic waiting to happen" (Marks 2002, p. 13) . By forcing men to spend lengthy periods of time far away from their wives and family, the migrant labour policy encouraged these men to acquire partners in and around their work places (Marks 2002) . Kark (1949) demonstrated how important this process was in the genesis of the syphilis epidemic in South Africa. Hunter (2007) has persuasively developed this argument by revealing how three interlinked dynamics of post-apartheid South Africa have come together to promote MCPs and thereby, the spread of HIV: (1) rising unemployment that leave some groups such as poor women competing for the small pool of employed men; (2) reduced marital rates amongst Africans; (3) rising levels of women's migration.
Over the past three years results from three important surveys have been published, which have looked in greater detail at the reasons underpinning high MCP rates in southern Africa. In 2007, the Soul City Regional Collaboration Programme conducted 170 focus group and 116 in-depth interviews among persons aged 15 or older in its ten country participants (Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Tanzania, Zambia, Zimbabwe) to ascertain the attitudes and practices around sexual relations, with a focus on MCPs. They found very similar reasons for MCPs across these countries: dissatisfaction with main relationships; social norms (cultural, gender, and peerpressure issues); poverty and materialism; male domination; and alcohol use (Jana, Nkambule, Tumbo, Goldstein & Weiner, 2007) . A qualitative study of 18-24 year old Zambian university students revealed similar findings (Nshindano & Maharaj, 2008) .
The Centre for AIDS Development, Research and Evaluation (CADRE) survey involved a cross-sectional HIV/AIDS communication survey of a nationally representative sample of 7 006 South Africans aged 15-65 years old (Parker, Makhubele, Ntlabi & Connolly, 2007 . This was followed by qualitative research involving interviews and focus groups with 20-30 year olds. Its main findings were that concurrent sexual relations were common in 20-30 year olds, and the main reasons underlying this phenomenon "involve an intersection between socioeconomic and cultural contexts that are intertwined with individual psychological factors related to self-esteem and fatalism" (Parker et al., 2007 p. 14) . The contributory socioeconomic factors included the pervasive way in which sex could be exchanged for material goods and money in settings of extensive poverty and inequality. The cultural factors included the commonly held belief that having many partners, particularly for men, was the norm.
These studies have succeeded in outlining a large number of putative factors responsible for the genesis of high concurrency rates in southern/eastern Africa. While it is likely that a complex interplay involving both cultural and socio-economic factors were responsible for the genesis of the strikingly high concurrency rates seen in this region, it would still be useful to see if any of these factors were dominant in the maintenance of these high rates.
The Cape Area Panel Survey (CAPS; described below) is one of the first African surveys to collect sufficiently detailed information on respondent and partner concurrency, and on a big enough sample, to conduct quantitative analyses that could better undertake these sorts of analyses. Mah (2008) carried out a multivariate regression analysis on the CAPS data looking at the determinants of "lastpartner" concurrency. This was defined as the proportion of sexually active individuals who reported having had a concurrent sexual partnership during their last sexual relationship. In the final reduced multivariate model the only statistically significant correlates of concurrency were: males, individuals younger than 20 years old, being unmarried, individuals whose current partner had another partner, having five or more lifetime partners, a time period of more than five years since the respondents sexual debut, and African race.
Data from the National Longitudinal Study of Adolescent Health found that adolescents in concurrent relationships were two times more likely to report a regrettable sexual situation owing to alcohol use than those in single relations (Kelley, Elaine, Borawski, Flocke & Keen, 2003) . Work from the Chicago Health and Social Life Survey (CHSLS) has shown that the degree to which a relationship is "structurally embedded" in the partner's social networks can have a powerful effect on the probability of either partner having other concurrent relationships (Youm & Paik, 2004) .
We could not find any quantitative research that had been done in Africa that explored the role of alcohol and structural embeddedness in the genesis of concurrency. We therefore conducted an analysis of the CAPS cohort to see if there was a similar relationship in South Africa, and also to tease out the relative importance of the cultural and socioeconomic determinants of concurrency.
Data and methods
CAPS is a representative longitudinal study of adolescents aged 14-25 living in Cape Town. It uses a two-stage probability sample of households. The first stage sample used the 1996 census enumeration areas as a sampling frame. Since these areas are generally homogenous as far as race is concerned, the White African and Black African areas were over-sampled so as to obtain relatively equal numbers of youth in each of the three racial categories. The second stage randomly sampled households in each of the chosen enumeration areas. In each of the elected households, youth questionnaires were administered to up to three young people, and one adult completed the household questionnaire. In the first wave, in 2002, 4 752 adolescents were interviewed. A second wave was conducted in 2004, and in the third wave conducted in 2005, 3 324 of the initial 4 752 individuals were re-interviewed.
Participants were interviewed about their socio-demographic, education, employment, health ailments and sexual behaviour histories. The retention rate between waves one and three was 75% overall, but varied by racial group -Africans (70%), coloureds 0.000 *Reference group. †The wealth quintiles variable is established as follows: each house is allocated to one of five income bands based on the per capita income of the household, i.e. the total household income divided by the number of inhabitants in the household. ‡These variables were derived from a question where individuals were asked to list all the ways they knew to avoid contracting HIV.
(85%), and whites (60%). The lower retention rate amongst whites is typical of survey research in South Africa, and is thought to be related to a higher rate of moving out of the area and higher opportunity costs involved in completing the questionnaire (Anderson, Beutel & Maughan-Brown, 2007) . For a complete details of sampling methodology, non-response and attrition rates, see Lam, Seekings and Spark (2006) . All of our analyses are weighted to correct for sample design and appropriate wave non-response. The analyses presented here were restricted to all persons who were sexually active in wave three and completed the wave three questionnaires -a total of 2 468 respondents. The data used were derived from wave three, which included a module on Sexual Activity. This began with questions pertaining to the respondent's first sexual partnership, and then proceeded to capture the same set of partnership variables for each of the respondent's subsequent ten sexual partners.
Measures
Concurrent sexual partnerships can be defined as "relationships where an individual has overlapping sexual relationships with more than one person" (Mah & Halperin, 2008, p 19) . The dependent variable evaluated in our study was defined as concurrency during any sexual relationship among sexually active individuals. If an individual had more than one relationship involving a concurrent partner, then the most recent of these relationships was chosen. This was to avoid the bias introduced by selecting more than one relationship per individual. If a person had had no concurrent relationships, then the most recent relationship they were involved in was used for the analysis. Mah and Halperin (2008) utilised "concurrency in the most recent relationship" as the dependent variable. The problem with this approach is that it only picks out 13% of the individuals as having had concurrent relationships, where our definition includes all 21% of persons who have engaged in concurrency. Whilst each definition has its advantages, we believe Mah's approach may dilute any associations by misclassifying a third of persons who have engaged in concurrency into the non-concurrency group.
The dependent variable was derived from the question "Did you have any other sexual partners during the time that you and (partner number 1-10) were having a sexual relationship?" The answer was coded as "definitely yes", "not sure" or "definitely no. " A total of 129 individuals who refused to answer this question were excluded form the analysis. Those who responded "not sure" and "definitely no" were grouped together to produce a dichotomous variable: those responding "definitely yes" and those responding "definitely no" or "not sure. " This approach may have lead to an underestimate of respondent concurrency.
Both individual-level and partnership-level variables were used as independent variables in the regression analysis. The partnership variables refer to variables relating to the index-partner -the partner at the time of the (most recent) concurrent relationship.
Since the sexual histories were collected chronologically (from the first to the tenth partner), in the case of concurrent relationships these partnership variables pertain to the relationship which started first -and not to the relationship which developed subsequently. If the respondent had engaged in no concurrent relationships then the partner of the most recent relationship was used. These partnership variables were: age gap with partner, condom use with partner, co-residence with partner, whether or not the partner knew the respondent's family and friends, if the partner had concurrent relationships during the index relationship, and the length of sexual relations with the partner.
The following individual level variables were evaluated: sex, age, education attainment, wealth, marital status, age at sexual debut, time since sexual debut, perception of HIV risk, alcohol usage in the last month, volunteered knowledge of various HIV prevention strategies, and lifetime number of sexual partners.
Statistical analysis
Analyses were conducted in STATA Version 10, utilising the survey methodology to adjust for the complex two stage survey design. When appropriately weighted for over sampling of Africans and whites, as well as non response, the results are representative of metropolitan Cape Town. Univariate and multivariate logistic regression was utilised to evaluate the strength of the association between respondent concurrency and the independent variables. Risk factors that were found to be associated with respondent concurrency at a significance level of p<0.05 were included in the final logistic regression analysis.
Results
Concurrency levels in this population were high; 21% had engaged in at least one concurrent relationship. As shown in Table I , levels varied considerably within subgroups, particularly amongst; males (31%) as opposed to females (12%), and Africans (29%) as compared to coloureds (12%) and whites (5%). Concurrency was also more common amongst the unmarried, the poorer two income quintiles, those with lower educational outcomes, those who perceived their risk of HIV to be high, those with a young age of sexual debut, those who drank alcohol in the last month, and those who personally knew someone sick with HIV/AIDS. There was also a marked stepwise increased rate with increasing numbers of lifetime sexual partners and an earlier age of sexual debut.
Partnership level variables associated with increased concurrency rates included those whose partners did not know their family or friends, and those whose partners were four or more years younger than the respondent. Knowing that one's partner was engaging in another concurrent relationship increased one's odds of concurrency by 5-fold (Table 1) .
In the multivariate model, the strongest predictor of respondent concurrency was knowledge that one's partner at the time was engaging in another concurrent relationship. Women, coloureds and whites were less likely to have had a concurrent relationship.
Having four or more lifetime sexual partners, alcohol consumption, self-perception of being at high risk for acquisition of HIV, and listing condoms as an HIV prevention strategy were all correlated with significantly increased concurrency rates. Cohabitation with one's partner as well as one's partner knowing one's friends were both associated with reduced concurrency rates (Table  1) . Education level, income category, marital status, time since sexual debut, condom usage with current partner, and knowledge about other HIV prevention strategies were not significant in this model.
Multivariate models 2 and 3 were stratified by race: model 2 by Africans only, and model 3 by coloureds only. In both models, male gender, partner concurrency and the lifetime number of sexual partners were strongly associated with increased concurrency. The two models also revealed certain differences. Amongst Africans, but not coloureds, alcohol consumption was correlated with increased concurrency rates. Amongst coloureds, but not Africans, self-perception of being at high risk for HIV infection was associated with a more than doubling of concurrency rates. Age of sexual debut above 16 was likewise correlated with lower concurrency rates in coloureds only.
Discussion
Concurrency rates in this population were very high, but varied dramatically within different subgroups. These differential concurrency rates help to unpack the correlates of concurrency, and to map out the possible pathways through which they may act.
Broadly speaking there are two main categories of causal factors that have been put forward to explain elevated concurrency levels -cultural and socioeconomic determinants. In separating the cultural and the socioeconomic in this way, it is important not to embrace a static view of culture, which implies some innate form of "African" or other sexuality. It is vital to remember that sexualities are constructed through multiple interactions between material and cultural phenomena (Hunter, 2007) . It would, none-the-less, be useful to ascertain if any of the determinants of concurrency were dominant. If, for example, we found a strong version of the socioeconomic theory to hold (i.e. that socioeconomic causes were necessary causes of concurrency), then it would be futile to attempt to reduce concurrency rates by behavioural intervention change interventions alone.
The data from this representative sample of youth from Cape Town provide little support for the strong version of the socioeconomic argument. Although both education and income were correlated with respondent concurrency rates on the univariate analysis, not even a discernable trend in this direction remained on the multivariate analysis. Furthermore, no quantitative study that we are aware of has been able to find a relationship between income and concurrency. The only studies that we are aware of that have found a relationship between education levels and concurrency, have found that increasing education outcomes were associated with higher concurrency rates (Adimora, Schoenbach, Bonas, Martinson, Donaldson & Stancil, 2007; Youm & Paik, 2004) .
The main socioeconomic pathway that leads to increased concurrency that has been put forward in various ethnographic studies is that relatively poor women (and to a lesser extent men) are induced into taking more than one sexual partner concurrently, as this is one of the only options available to them to secure the necessities or luxuries of life (Kaufman & Stavrou, 2004 Leclerc-Madlana, 2004 .
If this dynamic were in operation, then we would expect to find higher respondent concurrency rates among poorer women and richer men, and in areas of greater income inequality. This is not what we found in the CAPS data. When the data were stratified by race and gender, there was no significant difference between income group and concurrency rates for males or femalesexcept in coloured women where richer females were more likely to engage in concurrent relationships themselves -the reverse of what was predicted by the socioeconomic thesis (See Table 2 ). The results for partner concurrency were similar. There was no relationship between partner concurrency and income in any of the groups stratified by race and gender. Concurrency rates in this population clustered predominantly on the basis of race and gender -rates were not higher in the poorer individuals in all races, but rather in Africans of all income groups and in males. Rose (1993) argues that in talking about causation, one needs to break this down into two aspects -causes of cases (i.e., why does individual X have a particular trait K?) and causes of incidence (i.e., why does population Y have such a large number of persons with trait K?). Ethnographies and quantitative studies, which only look at risk factors for particular traits, such as concurrency, within one population, are by definition only able to provide insight as to what the causes of the cases within this population are. The CAPS data is useful, in that it offers us the opportunity to conduct a cross-population analysis to investigate the importance of causes of incidence in explaining different rates of concurrency. The large racial/ethnic differences in concurrency rates remain after controlling for a large range of factors in the multivariate analysis.
In particular, we could find no evidence that economic factors accounted for the differences in concurrency rates. This suggests that additional variables, such as cultural/attitudinal differences, were responsible for the higher incidence of concurrency seen in Africans.
Although speculative, one such difference may be the finding by Parker and colleagues (2007) that the concepts of sex and love are often separated. Thus it is commonplace to have sex with love with a main partner, and sex without love with other partners. Under this set of norms, being faithful shifts in meaning from a concept of fidelity to one where keeping infidelity secret (so as to protect one's main partner from knowing about one's other partners) is a sufficient criterion for considering oneself to be faithful. It is within this conceptual framework that we make sense of the statement from one of the informants used in this paper's title: The racial differences in the life-course patterning of concurrency also suggest that cultural/attitudinal differences are important in generating the racial differentials in concurrency rates. It is not just that Africans end up having higher concurrency rates, but that these elevated rates occur from their first relationship and continue in subsequent relationships. Thus amongst the males, 30%, 18% and 3% of Africans, coloured Africans and whites respectively had an additional sexual partner during their relationship with their first partner. The racial differential in concurrency rates at the time of one's first partnership was even greater in females -12%, 1% and 2% of African, coloured and white females respectively (Kenyon, Dlamini, Boulle, White & Badri, 2009 ).
The patterning of these data do not support the contention that concurrency stems primarily from poor women being forced into taking up multiple concurrent relationships to access resources. Rather a large proportion of both genders of young Africans, but most prominently males, start out having concurrent relationships. Concurrency is then more likely to remain a feature of subsequent relationships than for the other races -selfreported concurrency in two or more relationships occurring in 8%, 2% and 1% respectively of Africans, coloured Africans and whites (Kenyon et al., 2009) .
Work from the Chicago Health and Social Life Survey (CHSLS) has shown that the degree to which a relationship is "structurally embedded" in the partner's social networks can have a powerful effect on the probability of either partner having other concurrent relationships (Youm & Paik., 2004) . Structural embeddedness is conceptualised as a network characteristic of a couple. Figure  1 demonstrates the difference in embeddedness between two couples. In both scenarios, each member of the relationship has two friends, but in the weakly embedded relationship on the left, neither of the partners knows the other's friends, whereas in the strongly embedded relationship on the right, the friends are shared. Youm and Paik (2004) , argue that embeddedness enhances mutual commitment in a relationship via two main mechanisms. Firstly, overlapping friendships enhance monitoring efficiency -it is easier for ego in network b to check that partners really did what they claimed to when they come home late at night than in network a. Secondly, if ego has a concurrent relationship, this is more likely to damage ego's reputation in an overlapping network. A multinomial logit analysis of the CHSLS found that among men, relationships that were strongly embedded before the first sexual encounter were seven times more likely to end up in marriage than weakly embedded relationships.
Our analysis of the CAPS data is, to the best of our knowledge, the first which provides evidence of a similar relationship between embeddedness and concurrency in an African setting. CAPS is only able to evaluate two dimensions of structural embeddedness -familial and friendship embeddedness assessed by the questions "did partner number X know your family/friends". The multivariate analysis suggests that even friendships which fulfilled this weak measure of embeddedness, were associated with a halving in concurrency rates.
The racial divergences in the relationship between embeddedness and concurrency are of particular interest (see Table 4 ). All the groups, excluding African males, showed a considerable reduction of respondent concurrency rates if the partner knew the friends or family of the respondent. In the African males, the concurrency rates were actually marginally higher in the group where the partner knew the family of the respondent, and only slightly lower in the group where the partner knew the friends of the respondent.
One way to explain this finding is by recalling that embeddedness mediates its impact on concurrency via peer pressure, loss of reputation and the like. Thus in a society where the norm is acceptance and even expectation that one gender has multiple concurrent partners, then we would expect that embeddedness would either have little protective effect or even encourage concurrency in that gender. As already pointed out, there is a considerable volume of ethnographic evidence from southern Africa to the effect that "culturally men are allowed to have more than one partner while when women do that they are branded as 'bitches. '" (Jana et al., 2007, p.4 .) The data presented here back up this evidence. While partner's embeddedness had no effect on reducing African males concurrency rates it did diminish African female's concurrency rates. Thus encouraging individuals and B A Fig. 1 . Structural embeddedness in friendship networks. Networks characterised by weak (left) and strong (right) embeddedness are depicted. (Reproduced from Youm and Paik (2004) with permission.) Journal of Social Aspects of HIV/AIDS VOL. 7 NO. 3 OCTOBER 2010 their friends to get to know their partners' friends is only likely to have any chance of reducing concurrency in communities where concurrency is not regarded as acceptable behaviour.
Not only were concurrency rates considerably higher in Africans, but the awareness of its dangers (in terms of HIV transmission) were reduced. Thus for the coloured group, those who engaged in a concurrent relationship were more likely to perceive themselves as being at increased risk of HIV acquisition. In Africans, however, there was no increased perception of HIV risk.
Our study has a number of limitations. Firstly, the sexual behaviour of adolescents differs in important respects from adults, and one should therefore be wary of generalising the results beyond the 14-25 year old age group of this study. Secondly, the results depend on self-reported sexual behaviours, and this may account for some of the differences in reported behaviours between males and females and between the racial groups.
Conclusion
Although the findings of our study cannot be generalised beyond a population of 14-25 year old Cape Town inhabitants, they do nonetheless reveal a dangerous mix of high concurrency rates and decreased "top-of-mind" awareness of its dangers in young Africans. Africans who engaged in concurrency did not consider themselves to be at a higher risk of HIV infection than others. Whilst the interplay between cultural and socio-economic determinants of concurrency are very complex, the finding from this analysis that the socio-economic determinants were not the predominant determinants of concurrency in this population, provides guidance and room for hope in the short-term. The most basic concerns for human rights and dignity should, in and of themselves, make dealing with the extensive poverty and inequality in the region a top priority. Much however could be done to curb HIV spread by targeting prevention efforts to deal with norms around concurrency, and linked to this, by addressing the low levels of "top-of-mind" awareness as to the dangers of MCP. This analysis corroborates the findings of others who found a strong relationship between index concurrency and knowledge of partner concurrency. If there is indeed a causal link between these two, as has been suggested elsewhere, then even small reductions in concurrency could have a "social snowball effect" (Mah, 2008) . Thus small changes in social and cultural norms could induce small numbers of influential persons to reject concurrent relationships, which could establish positive feed back on both the chances of their partners engaging in concurrency and on communal norms. In response to Uganda's "zero-grazing" and other campaigns, the percentage of female and male Ugandans who had sex with a nonmarital/non-cohabiting partner decreased from 23% to 9% and 41% to 21% respectively between 1989 and 1995. The fact that these changes in the numbers and concurrency of sexual partners have been demonstrated to be the key initial factor in reducing HIV incidence in Uganda (Kirby, 2008) , should provide further impetus to reinvigorate prevention efforts along similar lines in southern Africa. 
